The title compound, C 22 H 22 O 2 S 2 , 1, represents an example of an ortho-vanillinbased functionalized dithioether, which could be useful as a potential chelating ligand or bridging ligand for coordination chemistry. This dithioacetal 1 crystallizes in the orthorhombic space group Pbca. The phenyl rings of the benzyl groups and that of the vanillin unit form dihedral angles of 35.38 (6) and 79.77 (6) , respectively. The crystal structure, recorded at 100 K, displays both weak intramolecular O-HÁ Á ÁO and intermolecular O-HÁ Á ÁS hydrogen bonding. research communications Acta Cryst. (2020). E76, 484-487 Raghuvanshi et al. C 22 H 22 O 2 S 2 487 supporting information sup-1 Acta Cryst. (2020). E76, 484-487 supporting information Acta Cryst.
Chemical context
Acyclic and cyclic dithioether compounds containing the -S-C(R)(H)-S-(R = H, alkyl, aryl) motif are synthesized by nucleophilic substitution of geminal dihalides X-C(R)(H)-X in the presence of thiolate RS À (Murray et al., 1981) . Alternatively, they are readily accessible by treatment of aldehydes and ketones with thiols RSH and dithiols HS(CH 2 ) n SH (n = 2, 3), yielding geminal dithio ethers, also called acyclic and cyclic thioacetals (1,3-dithiolanes, 1,3-dithianes) (Shaterian et al., 2011) . This type of organosulfur compound is commonly used for Corey-Seebach umpolung reactions and the Mozingo reduction of dithioketals to hydrocarbons (Seebach & Corey, 1975; Zhao et al., 2017) , but there are also numerous other transformations in organic chemistry such as their oxidation to sulfoxides and sulfones (Gasparrini et al., 1984) . They have also been used in the past as monodentate, chelating or bridging ligands to construct both simple mono-and dinuclear coordination compounds or to assemble coordination networks of varying dimensionality ranging from 1D to 3D. Selected examples are [(C 5 H 5 )Fe(CO) 2 ( 1 -BzSCH 2 SBz)] + , the 1:1 adduct [Hg 2 (NO 3 ) 2 ÁBzSCH 2 SBz)], the dinuclear Pd I complex [ClPd( 2 -BzSCH 2 SBz) 2 PdCl], and the monodimensional coordination polymer [Ag 2 (BzSCH 2 SBz) 2 ](ClO 4 ) 2 built upon dinuclear [Ag( 2 -BzSCH 2 SBz) 2 Ag] 2+ units (Brodersen & Rö lz, 1977; Fuchita et al., 1991; Kuhn & Schumann, 1986; Li et al., 2005) .
In the context of our research interest in the assembly of molecular cluster compounds and coordination polymers by complexation of ArSCH 2 SAr or dithiolane-and dithianebased thiaheterocycles (Chaabé ne et al., 2016; Knauer et al., 2020; Knorr et al., 2014; Raghuvanshi et al., 2017 Raghuvanshi et al., , 2019 Schlachter et al., 2018) , we have developed novel functionalized dithio ether compounds such as ferrocenyl thioethers ISSN 2056-9890 bearing a substituent at the -carbon atom linking the two -SR groups. With the idea of designing a functionalized thioacetal ligand bearing additional harder O-donor sites along with the two soft S-donor sites, we chose 2-hydroxy-3-methoxybenzaldehyde (ortho-vanillin) as the starting material. This hydroxylated aldehyde is present in the extracts and essential oils of many plants. Several papers describe also its use (in its deprotonated vanillinato form or as a Schiff base-derived ligand) in coordination chemistry (Andruh, 2015; Kırpık et al., 2019; Yu et al., 2011) . Its reaction with 2 equivalents of benzyl mercaptan affords the targeted dithioacetal 2-hydroxy-3methoxyphenyl[bis(benzylthio)]methane, 1, which was isolated in high yield as a crystalline solid.
This acyclic thioacetal contains, in addition to the benzylic thio ether groups and the methoxy group prone to ligate metal centres, a phenolic hydroxyl group, which may allow additional interactions through hydrogen bonding.
Structural commentary
Compound 1 crystallizes from CH 2 Cl 2 /hexane in the orthorhombic crystal system, space group Pbca. The C1-S1 and C1-S2 bond lengths of 1.8132 (12) Yang et al., 2010) . The angle S1-C1-S2 is almost identical with that of 4-nitrophenylbis(benzylsulfanyl)methane [107.26 (6) versus 107.76 ], but considerably more acute than in [BzSCH 2 SBz] [117.33 (7) ]. There is a weak intramolecular O1Á Á ÁH2 contact of 2.17 (2) Å between the H atom of the phenolic hydroxyl group and the O-atom of the methoxy group (Table 1) . For the starting material, 2-hydroxy-3-methoxybenzaldehyde, a similar intramolecular hydrogen bond seems to be absent; instead, a rather strong intramolecular hydrogen bond between the O-H group and the carbonyl oxygen was found (Iwasaki et al., 1976) . The phenyl rings of the benzyl groups (C10-C15) and (C17-C22) and the phenyl ring of the vanillin unit (C2-C7) form dihedral angles of 35.38 (6) and 79.77 (6) , respectively. Compared to the structurally very closely related compound 4-nitrophenyl-bis(benzylsulfanyl)methane [BzSC(H)(C 6 H 4 -NO 2 -p)SBz] (SUNMAQ; Binkowska et al., 2009) , the coplanar and perpendicular arrangement of the phenyl rings is thus lost in 1 (Figs. 1 and 2).
Supramolecular features
In the crystal, there is an O-HÁ Á ÁS hydrogen bond between the H2 atom of the phenolic hydroxyl group and the S1 atom of a neighbouring molecule with distances [H2Á Á ÁS1 = 2.44 (2), Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the C2-C7 ring. 
Figure 2
A view of the crystal packing of the title compound. For clarity, H atoms have been omitted. The intramolecular O1Á Á ÁH2 contacts are shown as dashed lines. For clarity, only H atoms involved in these interactions are presented. The intermolecular contacts are shown in Fig. 3 .
Figure 1
The molecular structure of 1 with displacement ellipsoids drawn at the 50% probability level.
O2Á Á ÁS1 = 3.1315 (13) Å ] similar to those reported for 4-(1,3dithian-2-yl)-1,2-benzenediol [HÁ Á ÁS = 2.44, OÁ Á ÁS = 3.2417 (13) Å ], while the O-HÁ Á ÁS angle is more acute [139.0 (17) versus 159.2 ] ( Fig. 3 and Table 1 ). This O2-H2Á Á ÁS1 interaction results in the formation of chains running along the b-axis direction.
The benzylic methylene group on sulfur atom S2 interacts with the -cloud of the phenyl part of the vanillin unit through a C-HÁ Á Á interaction (Table 1) . The second phenyl ring of the dithiane unit also exhibits a C-HÁ Á Á interaction: the second methylene group on sulfur atom S1 interacts with a phenyl carbon. The third C-HÁ Á Á contact is between adjacent vanillin units. Laskar et al., 2013) . It is noteable that in most of these examples, the intermolecular contacts are noticeably stronger than those of 1.
Database survey
Note that in dithioether compounds with phenolic aryl groups as encountered in 1, the relative position of the phenolic OH substituent seems to play a crucial role, whether the intermolecular contacts are dominated by O-HÁ Á ÁH or O-HÁ Á ÁS hydrogen bonds. This is nicely illustrated by the series of three isomeric hydroxyphenyl-1,3-dithianes, ortho-, meta-and para-HO-C 6 H 4 -C 4 H 7 S 2 . Whereas 2-(2-hydroxyphenyl)-1,3-dithiane (WADROY) and 2-(3-hydroxyphenyl)-1,3-dithiane (KALJUD) exhibit, like 1, only intermolecular O-HÁ Á ÁS hydrogen bonding, the para-derivative 2-(4-hydroxyphenyl)-1,3-dithiane (KALKAK) features solely intermolecular phenolic O-HÁ Á ÁH bonding (Ganguly et al., 2005) .
Synthesis and crystallization
The reaction scheme for the synthesis of the title compound is illustrated in Fig. 4 Synthesis of 1.
Figure 3
Intermolecular contacts for compound 1. Symmetry codes as in Table 1 . added to a flask at 273 K. The mixture was stirred for 60 min at room temperature. After the reaction was complete, the resulting mixture was neutralized with 10% aq NaHCO 3 (10 mL) and extracted with dichloromethane (3 Â 10 mL).
The combined extracts were washed with H 2 O (3 Â 20 mL) and dried over Na 2 SO 4 . Evaporation of the solvent in vacuo gave a solid product, which was further purified by column chromatography. The product was obtained as a white solid, Yield: 83% (430 mg). X-ray quality crystals were obtained by keeping a dichloromethane:hexane (1:1) 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . H atoms were positioned geometrically (C-H = 0.95-1.00 Å ) and refined using a riding model, with U iso (H) = 1.2U eq (C) for CH 2 and CH hydrogen atoms and U iso (H) = 1.5U eq (C-methyl). The phenolic proton H2 was refined independently.
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2-[Bis(benzylsulfanyl)methyl]-6-methoxyphenol

Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.61115 (4) 0.82824 (2) 0.63211 (2) 0.01667 (8) 0.0223 (7) 0.0615 (11) 0.0264 (7) −0.0047 (7) 0.0033 (6) −0.0175 (7) C14 0.0210 (7) 0.0494 (10) 0.0376 (8) 0.0090 (7) −0.0038 (6) −0.0153 (7) C15 0.0167 (6) 0.0423 (8) 0.0236 (7) 0.0046 (6) −0.0036 (5) −0.0051 (6) C16 0.0131 (6) 0.0258 (6) 0.0175 (6) −0.0020 (5) −0.0024 (5) 0.0022 (5) C17 0.0121 (5) 0.0250 (6) 0.0157 (5) −0.0019 (5) −0.0037 (4) 0.0027 (5) C18 0.0216 (6) 0.0254 (6) 0.0222 (6) −0.0030 (5) −0.0006 (5) 0.0061 (5) C19 0.0304 (8) 0.0213 (6) 0.0306 (7) −0.0009 (6) −0.0054 (6) 0.0034 (5) C20 0.0227 (7) 0.0319 (7) 0.0247 (7) 0.0049 (6) −0.0067 (5) −0.0060 (6) C21 0.0219 (7) 0.0411 (8) 0.0177 (6) −0.0061 (6) 0.0007 (5) −0.0017 (6) C22 0.0205 (6) 0.0282 (7) 0.0182 (6) −0.0083 (5) −0.0017 (5) 0.0022 (5) Geometric parameters (Å, º) S1-C1 1.8132 (12) C10-C11 1.3940 (19) S1-C9 1.8232 (14) C10-C15 1.386 (2) S2-C1 1.8189 (12) C11-H11 0.9500 S2-C16 1.8250 (13) C11-C12 1.387 (2) Symmetry codes: (i) −x+3/2, y−1/2, z; (ii) −x+3/2, y+1/2, z; (iii) x+1/2, y, −z+3/2; (iv) x−1, y, z.
